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DETAILED ACTION 

1 The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 1, line 16, and claim 9, line 17, it is unclear how the silicide is 
formed by annealing if the metal layer is removed. 

Claim Rejections ■ 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gardner et al. (US0061 30454A) and Hsu et al. (US006221 767B1 ). 

Gardner teaches a method of forming a MOSFET, said method comprises 
(see figures 1 -2, 3a-3b, 4-8, 9a-9b, 1 0a-1 Ob, and 11-12 and col. 1 , line 5 to 
col. 9, line 30): 

providing a wafer, wherein said wafer comprises a substrate 10; 
forming a trench 20 in said substrate; 
forming a gate 40 on a bottom of said trench; 

forming a spacer 46 on both sides of said gate and filling of said trench; 
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implanting an ion into said substrate which is on both sides of said spacer; 
proceeding a first thermal process to form a source/drain region 50 and a 
source/drain extended region 48 in said substrate; 

forming a metal layer on said gate, said spacer, and said source/drain region 
(see figure 12 and 8, lines 59-67); 

proceeding a second thermal process to form a silicide layer on said gate and 
said source/drain region. 

Gardner teaches that the activation of source/drain implanted ions is done by 
heating, but fails to teach the activation of source/drain implanted ions is 
done by rapid heating as recited in present claim 1 . 
However, it is well-known to one skilled in the art that rapid heating has 
been used in activating ion implanted region because rapid heating reduces 
the unwanted heat exposure to the device. 

Gardner fails to explicitly teach the removal of unreacted metal after the 
silicidation process as recited in present claim 1 . 

Hsu teaches that the unreacted metal that is formed during the silicidation 
process is removed. See col. 3, lines 24-37. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate Hsu's above teaching into Gardner's 
method because in doing so a silicide layer having low resistance can be 
obtained. See col. 3, lines 24-37. 

With respect to claim 2, Gardner teaches the gate comprises of a gate oxide 
layer 36. See figure 6. 

With respect to claims 4 and 5, Gardner teaches that the ion is of n or p. 
See CO. 8, lines 20-30. 

With respect to claims 6 and 7, Gardner teaches that the metal layer is made 
of titanium or cobalt. See col. 8, lines 60-65. 
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Gardner fails to teach that platinum is used in forming the silicide as recited 
in present claim 8. 

However, it is well-known to one skilled in the art that platinum is used as 
metal in forming silicide. 

Gardner fails to teach that the depth of the trench is about 50 to 80 percent 
of a thickness of the gate as recited in present claim 3. 
However, it would have been obvious to one of ordinary skill in the art of 
making semiconductor devices to determine the workable or optimal range 
for the depth of the trench relative to the thickness of the gate through routine 
experimentation and optimization to obtain optimal or desired device 
performance because the depth of the trench is a result-effective variable and 
there is no evidence indicating that the depth of the trench is critical or 
produces any unexpected results and it has been held that it is not inventive 
to discover the optimum or workable ranges of a result-effective variable 
within given prior art conditions by routine experimentation. See MPEP 
2144.05. 



5 



Claims 9, 1 0, 11 , 1 2, 1 3, 1 4, 1 5, 1 6, 1 7, and 1 8 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Gardner et al. (US0061 30454A) and Hsu 
et al (US006221767B1) and Brigham et al. ('413). 

Gardner teaches a method of forming a MOSFET, said method comprises 
(see figures 1-2, 3a-3b, 4-8, 9a-9b. lOa-lOb, and 11-12 and col. 1, line 5 to 
col. 9, line 30): 

providing a wafer, wherein said wafer comprises a substrate 10; 
forming a trench 20 in said substrate; 

forming a gate 40 on a bottom of said trench, wherein said gate compnses a 
gate oxide layer; 
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forming a spacer 46 on both sides of said gate and filling of said trench; 
implanting an ion into said substrate which is on both sides of said spacer; 
proceeding a first thermal process to form a source/drain region 50 and a 
source/drain extended region 48 in said substrate; 

forming a metal layer on said gate, said spacer, and said source/drain region 
(see figure 12 and 8, lines 59-67); 

proceeding a second thermal process to form a silicide layer on said gate and 
said source/drain region. 

Gardner teaches that the activation of source/drain implanted ions is done by 
heating, but fails to teach the activation of source/drain implanted ions is 
done by rapid heating as recited in present claim 9. 
However, it is well-known to one skilled in the art that rapid heating has 
been used in activating ion implanted region because rapid heating reduces 
the unwanted heat exposure to the device. 

Gardner fails to teach that the silicide layer is formed by two rapid thermal 
treatments and the unreacted metal is removed as recited in present claim 9. 
Hsu teaches a silicide layer is formed by two rapid thermal treatments and 
the unreacted metal is removed. See col. 3, lines 24-37. 
It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate Hsu's above teaching into Gardner's 

method because in doing so a silicide layer having low resistance can be 

obtained. See col. 3, lines 24-37. 

With respect to claims 1 1 and 12, Gardner teaches that the ion is of n or p. 
See CO. 8, lines 20-30. 

With respect to claims 1 3 and 1 4, Gardner teaches that the metal layer is 
made of titanium or cobalt. See col. 8, lines 60-65. 

Gardner fails to teach that platinum is used in forming the silicide as recited 

in present claim 1 5. 
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However, it is well-known to one skilled in the art that platinum is used as 
metal in forming silicide. 

Gardner fails to teach that the depth of the trench is about 60 to 80 percent 
of a thicl<ness of the gate as recited in present claim 10. 
However, it would have been obvious to one of orOnaajM ">« art of 
n,akmg semiconductor devices to determine the workable or optimal range 
for the depth of the trench relative <o the thickness of the gate through routine 
experimentation and optimization to obtain optimal or desired device 
performance because the depth of the trench is a result-effective variable and 
there is no evidence indicating that the depth of the trench is critical or 
produces any unexpected results and It has been held that it is no. inventive 
to discover the optimum or workable ranges of a result-effective vanabla 
within given prior art conditions by routine experimentation. See MPEP 
2144.05. 

Gardner fails to teach the range of the temperature for the ac.ivation of 
source/drain as recited in present claim 17. 

However, it would have been obvious to one ofordineamin the art of 
making semiconductor devices to determine the workable or optimal range of 
the temperature for the activation of source/drain through routine 
experimentation and optimization to obtain optimal or desired device 
performance because the temperature for the activation of source/drain .s a 
result-effective variable and there is no evidence indicating that the 
temperature for the activation of source/drain is critical or produces any 
unexpected results and 1, has been held that it is not inventive to discover 
the optimum or workable ranges of a result-effective variable within grven 
prior art conditions by routine experimentation. See MPEP 2144.05. 
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Gardner fails to teach range of the width of the trench as recited in present claim 
18. 

However, it would have been obvious to one of ordinary skill in tfie art of 
making semiconductor devices to determine the workable or optimal range 
for width of the trench through routine experimentation and optimization to 
obtain optimal or desired device performance because the width of the trench 
is a result-effective variable and there is no evidence indicating that the width 
of the trench is critical or produces any unexpected results and it has been 
held that it is not inventive to discover the optimum or workable ranges of a 
result-effective variable within given prior art conditions by routine 
experimentation. See MPEP 2144.05. 

Gardner teaches that the spacer is made of oxide, but fails to teach that the spacer 

is made of nitride as recited in present claim 16. 

Brigham teaches that nitride is used as spacer. See col. 5, lines 16-27. 

It would have been obvious to one of ordinarY^ in the art of making 

semiconductor devices to use nitride spacer in Gardner's method because 

nitride has better hermeticity. See col. 5, lines 16-27. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Long Pham whose telephone number is 703- 
308-1092. The examiner can normally be reached on M-F, 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on 703-308-4918. The fax 
phone numbers for the organization where this application or proceeding is 
assigned are 703-746-4082 for regular communications and 703-746-4082 for 
After Final communications. 
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Any inquiry of a general nature or relating to the status of this application o 
proceeding should be directed to the receptionist whose telephone number is 703 
308-0956. Cl\. 
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